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Input Current-Ripple Reduction Methods for Pulse-link DC-AC Converter for
Fuel Cells
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Abstract: This paper analyzes the steady-state characteristics of pulse-link DC-AC converters applying
input current-ripple reduction methods in fuel cell applications. In that kind of applications, small input
current-ripple is essential. This limitation is caused by the fuel-cell chemical reaction time. Excessive
and pulsed current drawn from the fuel-cell may result in less life-time or damage. In order to reduce
the input current-ripple, conventional DC-AC converters for fuel-cell applications normally have large
smoothing capacitor placed between boost converter stage and PWM converter stage. However, this
capacitor consumes additional space, weight, and cost. A novel topology called pulse-link DC-AC con-
verter is proposed in order to solve the abovementioned issue. This new topology does not require large
capacitor value to minimize the input current-ripple. Instead, it uses series-LC circuit placed in parallel
between two connected stages. The mechanism of current-ripple reduction is presented. Experimental
results showing input current ripple as small as 0.3 A with only small inductance and capacitance value

is also demonstrated.
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Table 1 Circuit parameter values.

Symbol Description value
Vi Input voltage 20[V]
L1 Input inductance 400[uH]
L2 Middle inductance 1{mH]
LM Magnetizing inductance 400[uH]
Cl primary-side capacitance 3[mF]
c2 Secondary-side capacitance 330[uF]
C3 Middle capacitance 300[uF]
n Tum ratio 3
Lo Output inductance 3[mH]
Co Outout capacitance 9.4[uF]
5 Switching frequency 30[kHz]
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